We explore two main questions. First, can two markets for a company's shares coexist and, if so, what determines the distribution of trading volume across them? For firms cross-listed in the U.S. we find that in most cases U.S. trading is a significant fraction of total volume, and tends to be larger for companies based in countries that are geographically close, with low financial development and poor anti-insider trading protection. Moreover, the relative size of the U.S. market is larger if the company is small, volatile and high-tech. Second, we ask whether developing an active foreign market entails lower domestic trading activity. We find that for firms based in developed markets, the domestic turnover rate increases in the wake of cross-listing and remains permanently higher. In contrast, emerging market firms tend to experience a decrease in domestic trading activity.
Introduction
Many companies list their shares not only on their domestic exchange but also on foreign exchanges -a fact for which several reasons have been offered and explored (see Saudagaran 1988 , Karolyi 1998 , 2006 , Pagano, Röell and Zechner 2002 , Baker, Nofsinger and Weaver 2002 , Doidge, Karolyi and Stulz 2004 and Sarkissian and Schill 2004 . One motive often hypothesized for this decision is that cross-listing facilitates trading by foreign investors. If so, then one would expect cross-listings to be followed by fairly substantial and persistent trading activity in the foreign market.
This argument contrasts with the tendency towards agglomeration that several models see as a quintessential feature of securities trading (Admati and Pfleiderer, 1988 , Chowdhry and Nanda, 1991 , and Pagano, 1989 . This tendency, coupled with the informational advantages of domestic traders, should create a powerful obstacle to the development of an active foreign market. The gravitational pull of the pre-existing domestic market may be countered only by trading cost differentials or other frictions that protect the new trading venue.
Whether such frictions permit the development of an active foreign market after cross-listing is an empirical question, and it is the main question that we examine in this study. A related but distinct question is whether a foreign market can be developed only at the cost of forgoing some trading activity on the pre-existing domestic market. This need not be the case: trading activity on the domestic and on the foreign market may be complements rather than substitutes. Again, this is an empirical issue, and it is the second main question we address.
In answering these questions, we do not simply rely on characteristics of the domestic and foreign countries (such as geographical distance, financial development or protection against insider trading). We also exploit the crosssectional differences among cross-listed companies (for instance, in size, growth or return volatility). The rationale is that some company characteristics should be correlated with trading frictions or informational asymmetries and should therefore be related to the distribution of trading between the domestic and the foreign market. Our data span the period from 1980 to 2001, covering 437 companies based in 34 different countries and cross-listed in U.S. markets.
The U.S. market for these companies' shares attracts a considerable share of trading activity compared to the domestic market. For the median company, U.S. trading volume is about 50% of its domestic counterpart immediately after the cross-listing, declining to 25% within six years. But this overall pattern masks considerable diversity across companies and countries.
We find that the fraction of trades carried out in the U.S. market is larger for companies based in countries that are geographically close to the U.S., have underdeveloped capital markets, and afford investors poor protection against insider trading. Geographical proximity can be seen as capturing the familiarity of U.S. investors with the company and its country's institutions, implying a lower informational disadvantage for U.S. investors.
1 Similarly, a low degree of domestic financial development and investor protection gives the U.S. market a comparative advantage in providing liquidity to cross-listed stocks.
This comparative advantage of the U.S. equity market not only appears to differ depending on the financial development of the home market: it also appears to have evolved differently vis-à-vis developed and emerging markets from 1981 to 2001. Our estimates imply that the relative attractiveness of U.S. markets for the trading of cross-listed stocks has decreased over time for developed market companies, while it has increased for emerging market companies, other things being equal. This different pattern is particularly evident and statistically significant for the last years of our sample.
Company characteristics are also a factor in explaining the share of trading volume captured by the U.S. market. U.S. trading activity is comparatively high for small, highly volatile and technology-oriented companies from developed countries. This may be due to a greater ability of U.S. analysts and investors to evaluate such firms. Indeed, technology-oriented firms may cross-list in the U.S. for that very reason. This is consistent with the finding of Pagano, Röell and Zechner (2002) that European high-growth and technology-oriented companies are more likely to cross-list in the U.S. than elsewhere in Europe. In contrast, foreign trading volume is negatively related to volatility for emerging country companies.
The second major issue investigated in the paper is the impact of cross-listing on domestic trading activity. On the whole we find that domestic market activity does not suffer from cross-listing. On the contrary, both around the cross-listing date and in subsequent years the domestic turnover ratio increases significantly. Also in this case, however, we find a striking difference between developed and emerging markets. For firms based in developed markets the domestic turnover rate increases in the wake of cross-listing and remains permanently higher. No such increase in domestic trading is observed for emerging market firms. An even sharper difference is found when the sample is split according to enforcement of insidertrading rules. In countries where it is effective, domestic trading volume increases after a cross-listing, while in countries with poor insider-trading enforcement it drops sharply.
Our investigation of the distribution of trading volume for cross-listed shares adds to a modest body of research. 2 Pulatkonak and Sofianos (1999) focus on institutional factors like the time-zone difference to explain the distribution of trading volume for stocks cross-listed on the NYSE in 1996. More detailed analyses of the influence of trading hours overlap using intraday data are in Lowengrub and Melvin (2002) , and Menkveld (2006) . Levine and Schmukler (2006) find that emerging market firms that cross-list their shares abroad tend to experience a drop in domestic trading activity. Moreover, such internationalization tends to damage the liquidity of other domestic stocks. Similarly, finds that for emerging market companies cross-listed in the U.S. an increase in ADR activity goes along with a decrease in market capitalization and turnover ratios of purely domestically listed companies.
The plan of the paper is as follows. In Section 2, we outline the hypotheses suggested by the literature about the distribution of trading volume across alternative venues and use them to derive testable predictions about how company and market characteristics should correlate with foreign trading volume. In Section 3, we describe the data. In Section 4, we document the patterns of foreign and domestic trading volume around the cross-listing date and use regression analysis to investigate their determinants. Section 5 concludes.
Hypotheses
Our analysis focuses on two questions. First, how large is trading volume on the foreign market after a cross-listing, compared to domestic trading? Second, how does the level of domestic trading volume itself react to a cross-listing? In both cases, we want to see how the outcome depends on company characteristics and market characteristics. First we look to theory to isolate the relevant company and market variables, and their predicted effect on the distribution of trading volume between venues.
2 Trading volume of cross-listed stocks has been more frequently used as an explanatory variable. For example, Eun and Sabherwal (2003) show for Canadian stocks listed on the TSE and a U.S. exchange that price discovery is affected by the location of trade. They find that the home market generally dominates price discovery. See Grammig, Melvin and Schlag (2005) for a survey of the evidence. Another strand of literature analyzes the liquidity of cross-listed stocks. Bacidore and Sofianos (2002) find that non-U.S. stocks listed in the U.S. have wider spreads and less depth than U.S. stocks. Foerster and Karolyi (1998) analyze the effect of cross-listing on domestic liquidity for Canadian stocks. They find that trading costs on the home market decrease for stocks that experience a significant shift of total trading volume to the foreign exchange.
Determinants of the distribution of trading volume
When a security is traded simultaneously on two exchanges, positive trading externalities favor the concentration of trading on one, because a greater number of participants reduces the price impact of any given order. Pagano (1989) makes this point in a setting where risk-averse traders perceive their demand for the stock as adversely affecting the market price. With more traders, the stock price is less sensitive to the order flow, so that the market is more liquid. If a stock can be traded on two distinct auction markets with identical transaction costs, traders will concentrate in one. 3 If their trading costs differ, the two markets can coexist, however.
The tendency toward concentration in a single market also emerges in models with asymmetric information, as is shown by Chowdhry and Nanda (1991) in a setting similar to Admati and Pfleiderer (1988) . In their model, privately informed traders and discretionary and non-discretionary liquidity traders place orders with riskneutral market makers. In equilibrium, all the traders who can choose their venue will use the market with the most non-discretionary traders. The less liquid market remains active only insofar as some non-discretionary liquidity traders are trapped there. This lack of discretion over venue can be seen as a reflection of differential trading costs: for instance, these traders may face prohibitively high costs abroad but not at home. So, in this case too, full agglomeration is blocked only by differential trading costs.
These results suggest that when a company cross-lists its shares on another exchange, trade should tend to concentrate on one of the two markets, unless this is prevented by frictions. Beside differential transaction costs, frictions can consist in time zone differences that create captive clienteles in each market.
This still leaves two important questions open. If after a cross-listing one market tends to attract all trading activity, which one will prevail? If instead competing markets can coexist, what determines the division of trading volume?
In principle, the variables that could affect the distribution of trading volume between two markets belong to three groups: (i) those relevant for noninformation-based trading; (ii) those relevant for information-based trading, and (iii) those measuring trading frictions. Now we identify these variables and indicate which empirical measures can be used to proxy them. Table 1 summarizes the variables and their predicted effect on foreign trading volume.
Non-information-based trading
Suppose that each country's investors trade the shares of cross-listed companies only locally because of transaction costs or regulatory constraints. When hit by endowment or preference shocks, they will trade their portfolios, including the shares of companies cross-listed on their market. As a result, the foreign trading of cross-listed shares will be proportional to total trading on the host market.
4 Therefore, a company should feature a more active foreign market for its shares if it is cross-listed on an exchange with greater total trading volume.
The foreign investor base of a stock -and thus its foreign trading volume -may also depend on its risk characteristics. Stocks featuring low correlation with the foreign market should appeal to foreign investors for portfolio diversification.
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This implies that, other things being equal, the foreign trading volume of these shares should also be higher than that of other cross-listed stocks.
The presence of foreign institutional investors in a company's shareholder base may also tilt the distribution of trading in favor of the foreign exchange. Institutional investors are likely to supply liquidity by taking market positions to exploit temporary supply and demand imbalances caused by liquidity traders. Their presence can thus encourage trading by other market participants. For cross-listed stocks, foreign institutional investors are likely to contribute chiefly to liquidity and trading volume on the foreign market, where they are more likely to operate. In the case of our data, there is also another reason why the number of foreign institutional investors and their fractional ownership may correlate with foreign trading volume: since we cannot measure the presence of foreign retail investors directly, the variables referring to foreign institutional investors may also proxy for the presence of foreign retail investors.
Information-based trading
Information is another likely driver of the distribution of trading between markets. If traders with privileged information exploit it in their local market, the place where it originates should help determine the location of trading activity. For example, if privileged information mainly trickles down from the company's headquarters, one could expect informed trading to concentrate in the market closest to the headquarters. And in fact Grinblatt and Keloharju (1999) show that Finnish investors' portfolios overweight the stocks of geographically close 4 This argument assumes that the quantity of cross-listed shares owned by foreign investors equals their demand, which in turn depends on their number and wealth.
5 Another measure to consider in this context would be a company's beta with respect to the foreign market. However, the beta can be expressed as companies, and Coval and Moskowitz (1999) detect a similar bias in the portfolio choices of U.S domestic funds. Brennan et al. (2005) provide further evidence on the informational disadvantage of foreign investors. Using survey data they find that foreign institutional investors become more bullish about a country as the returns of that country's market portfolio increase, while this is not true of domestic investors. Ivkovic and Weisbenner (2005) document that individual investors' preference for local stocks comes from an information advantage rather than a behavioural bias, showing that investments in closer firms systematically outperform those in more distant firms. Proximity gives analysts, too, an informational advantage, as in Malloy (2005) . This familiarity bias is well-known also to companies, as witnessed by the important role that geographical distance plays in their choice of where to cross-list (Sarkissian and Schill, 2004) .
By the same token, if accounting information is initially published in the company's home-country language, informed trading should be initiated by domestic traders. This is consistent with the evidence that language barriers confer an informational advantage to local traders. Hau (2001) documents that in the German electronic stock market Xetra, traders in non-German-speaking locations make lower profits than other traders, and underperform even compared to German traders in the same locations. Similarly, Grinblatt and Keloharju (1999) identify a language bias in the portfolio choices of the Swedish-language minority in Finland.
Therefore, one would expect the domestic market to retain information-based trades more easily if the foreign market where the company is cross-listed is geographically remote or located in a country with a different language. Foreign trading volume should therefore be inversely related to the geographical distance and to the presence of a language difference between the countries where the domestic and the foreign stock market are located.
The only exceptions to this prediction are instances where a considerable portion of value-relevant information is produced abroad. This can occur when the company exports or produces a large fraction of its output abroad. For instance, Kang and Stulz (1997) document that foreign investment in Japanese stocks is concentrated in large, export-oriented firms that are presumably more familiar to foreign investors. Therefore, companies should be more likely to develop an active foreign market for their shares if they have a large fraction of foreign sales.
In general, it is difficult to determine how much information is generated on each market where a stock is cross-listed. But Baruch, Karolyi, and Lemmon (2006) define a statistical measure of the incremental contribution made by the foreign market to the generation of information about a company -hereafter referred to as the BKL measure of incremental information.
6 Following these authors, we expect a higher fraction of trading volume in the foreign market if comparatively more information is generated there -i.e., when the BKL measure is large.
The amount of information-based trading should increase in the sensitivity of the market price to private information. Since most informed trading is likely to be in the home market, the ratio of foreign to domestic trading volume should therefore decrease with a stock's sensitivity to private information. This is likely to be the case for small companies, which are more informationally opaque and typically younger, hence with less of a track record. As a result, the ratio of foreign to domestic trading volume should be positively related to company size (sales or assets), again in line with Kang and Stulz (1997) . The sensitivity to private information should also be greater for high-growth companies, whose value lies more in future opportunities than in the present asset base. So foreign trading activity after cross-listing should be negatively related to the growth rate of the company. Another measure of the importance of information is the return volatility of the company's stock, which should also be negatively correlated with foreign trading.
In principle, technology-oriented companies could be more strongly affected by private information (e.g., about patent development, new products and processes). If domestic investors have an edge in obtaining such information, these stocks should feature relatively low foreign trading volume. Naturally, the argument would be reversed if the informational advantage were enjoyed by foreign investors, which may occur if the foreign market listed many technology-oriented companies together with which similar cross-listed firms can be traded. (In this case, these firms would also feature a high BKL incremental information measure.)
In conclusion, being a technology-oriented company may lead either to less or to more foreign market trading.
Finally, the research published by analysts (whether foreign or domestic) tends to increase public information and should therefore reduce the advantage of privately informed investors (see Lang, Lins and Miller, 2003, Lang, Lins and Miller, 2004 
Influence of trade frictions on the distribution of trade
An equilibrium with multiple trading venues can arise in the presence of differential trading frictions. It is natural to expect the market with lower trading costs to attract more trading. Therefore, for cross-listed stocks the fraction of foreign trading volume should be higher when trading costs on the foreign market are lower. Empirically, no reliable measure of equity trading costs is readily available for many countries. However, trading costs are likely to be inversely related to the breadth of the equity market, as measured for instance by stock market capitalization scaled by GDP. The development of the credit market may also reduce trading frictions in the equity market: for example, short selling and margin trading are likely to be cheaper when the credit market is sophisticated. In this paper, we take the degree of financial development -as measured by stock market capitalization and private credit scaled by GDP -as an inverse measure of trading costs. Accordingly, foreign trading of cross-listed stocks should be negatively correlated with the development of the home capital market, relative to that of the foreign market.
Another trading friction arises from time zone difference, insofar as this reduces the overlap between foreign trading hours and those of the domestic market. When the overlap is small or nil, the home market is protected from the foreign market's competition just during the hours when price-relevant information is generated. Pulatkonak and Sofianos (1999) report that the NYSE's share of trading volume for cross-listed stocks in 1996 was negatively correlated with the time-zone difference from the stocks' domestic markets.
In principle, the protection from foreign competition that the home market gets from a time zone difference is distinct from the foreign investors' informational disadvantage due to geographical distance. Time zone differences generate trade frictions, whereas distance reduces the quality and timeliness of information. In practice, however, time zone differences are closely correlated with distance, so that it may be hard to discriminate between them empirically.
Another potential friction faced by investors is the risk of trading with an insider. To the extent that better protection against insider trading reduces adverse selection costs for market participants, investors should trade on the exchange where rules against insider trading are stricter or better enforced. Foreign trading volume should therefore be larger when the home market has less stringent insider trading rules or weaker enforcement.
Managerial diversion is another cost faced by investors, which can be mitigated by shareholder protection as determined by the home country's corporate law. Shleifer and Vishny (1997) show that in countries with poor shareholder protection, domestic investors can enforce their rights more easily than foreign investors. Then foreign investors should be reluctant to own and trade cross-listed stocks originating from a country with poor shareholder protection. As a consequence, the ratio of foreign to domestic trading volume should increase with the degree of investor protection in the firm's country of incorporation. 9 2.2 Spillover effects on the home market So far, we have discussed factors that affect the ratio of foreign to domestic volume for cross-listed stocks. However, it is quite possible that opening a new trading venue abroad will affect the level of domestic trading volume. In principle, this effect is ambiguous (Hargis and Ramanlal, 1998) . Specifically, the cross-listing may induce trade diversion away from the home exchange. For instance, if the two exchanges are in different time zones, foreign investors who used to trade in the domestic market may shift to the foreign exchange simply for convenience. Similarly, both foreign and domestic investors may switch from the domestic to the foreign market if the latter features stricter protection against insider trading, hence lower adverse selection costs.
Alternatively, a cross-listing may induce extra net trading: rather than coming at the expense of the domestic exchange, new trading abroad may come in addition to or actually prompt an increase in domestic trading. For instance, the liquidity of the domestic market may benefit from competition between foreign and domestic market-makers and from the additional information produced in the foreign market.
The evidence on this issue, limited to emerging markets, indicates that cross-listing in the U.S. tends to depress domestic trading. Domowitz, Glen and Madhavan (1998) show that the home market liquidity of Mexican companies decreases upon issuing American Depositary Receipts (ADRs), and relate this effect to the poor information linkages between the two markets. This company-level evidence is consistent with the finding of Karolyi (2004) based on aggregate data for 12 Latin American and Asian countries from 1976 to 2000. Karolyi shows that domestic trading volume is negatively correlated with the fraction of domestic companies with an ADR program (although it is positively correlated with the liberalization of the domestic stock market). Finally, for a sample of more than 2,700 companies from 45 emerging economies, Levine and Schmukler (2006) report a reduction of domestic trading for firms that cross-list in foreign exchanges.
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The question is whether the negative effect of cross-listing on domestic trading documented by these studies is confined to emerging markets only or applies universally. It is conceivable that the effect may be absent (or even reversed) if the home country has a sophisticated and well regulated capital market. For instance, if domestic regulation against insider trading is strictly enforced, investors are less likely to seek execution of their orders in the foreign market. We are able to test this hypothesis.
Data description
Our initial sample consists of all companies whose shares were cross-listed in the U.S., either on NYSE, NASDAQ or AMEX, at any point in time between 1980 and 2001. 11 If companies list different stock issues on the same exchanges we treat them separately. 12 However, we exclude stock issues with very specific characteristics, such as preference shares. 13 The size of the sample is constrained by data availability -in particular availability of daily trading volume on the foreign and on the domestic market. Table 2 and Table 3 describe the sample for which we have trading volume data. Panel A of Table 2 reports summary statistics for the average company within each country; Panel A of Table 3 provides information on the average company for each calendar year. Altogether, the sample for which we have trading volume data includes 437 companies. The home markets from which most cross-listings originate are Canada (205), the United Kingdom (50), Israel (18), the Netherlands (17), Australia (16) and France (15).
The number of companies analyzed increases steadily from 1980 (89 companies) to 1997 (396 companies) before declining slightly in the last four years of our sample period. While we observe data for at least one company from each country in 2001, countries enter our sample at different points in time. Canada, Israel, Japan, the Netherlands, Philippines, Sweden and the U.K. are present with at least one company since 1980. Companies from Belgium, Portugal, Switzerland and Taiwan enter only in the second half of the 1990s.
For each cross-listed company, we measure the daily dollar value of domestic and foreign trading volumes (the number of shares traded during the day times the closing price). This definition resolves any problems that ADR denomination may pose for the measurement of trading volume in the U.S., since ADR prices reflect the underlying bundling ratios. 14 If a company stock is listed on multiple exchanges in the U.S., we add up the daily dollar trading volume across the individual exchanges.
The first part of our empirical analysis focuses on the distribution of trading between the foreign and the domestic market of cross-listed stocks, as measured by the ratio of foreign to domestic trading. Panel A of Table 2 shows that this ratio varies considerably across countries: the country average tends to be higher for emerging markets (especially South America) than for developed countries (see Table 2 , Panel A). In general, no strong trend is detected, although the ratio does tend to be somewhat higher towards the end of our sample period (see Table 3 , Panel A). This slight trend might also reflect a composition effect: more companies from emerging markets enter the sample over time.
The second issue addressed in this study is how domestic trading activity changes after a cross-listing. We measure domestic trading activity by the turnover ratio of the home market, calculated as the domestic daily dollar trading volume divided by the company's daily dollar market value. This variable is far less variable than the ratio of foreign to domestic trading. Its country average is highest in Singapore, Brazil and Israel. Its yearly overall average almost doubles over the sample period, as shown in Panel A of Table 3 .
Our empirical analysis relates these two measures of trading activity to several company-and market-specific explanatory variables that proxy for determinants of the amount of trading in cross-listed stocks. Recall that in Section 2 these determinants were classified in three groups, respectively related to uninformed trading, informed trading and trade frictions, as summarized in Table 1 . The Data Appendix lists definitions and sources for all the variables.
The variables that should capture the determinants of uninformed trading are the total trading activity of the foreign exchange relative to the home exchange, the company's return correlation with the foreign market, and the presence of foreign institutional investors in its shareholder base. We measure the first variable by the daily ratio of trading volume of the entire U.S. stock market to the trading volume of the entire domestic stock market. As shown in Panel B of Table 2 , this indicator varies widely across countries: overall trading in the U.S. is more than 1,000 times that of Colombia, Denmark, Finland, Israel or Venezuela, but only 1.3 times that of Japan.
The correlation of cross-listed companies with the U.S. market is measured over a 3-year moving window of weekly returns. The correlation of the average company with the U.S. market is 0.2, with country averages ranging from slightly negative (e.g., 0.045 for the Philippines) to a maximum of 0.4 for Ireland. These correlations tend to be higher for countries with a high proportion of technologyoriented companies, possibly because of the importance of the high-tech sector in the U.S. market. Table 3 also documents that the correlation of the average company decreases by more than 50 percent over the sample period, presumably reflecting the increasing portion of companies from emerging markets.
Institutional ownership is measured by the number of U.S. 13-F institutions that invest in the cross-listed company and the fraction of shares they hold. Apart from the effect of certain individual companies (such as Nokia in Finland), U.S. institutional investors would appear to prefer cross-listed stocks from Canada, France, the Netherlands, Israel and the U.K. On average, U.S. institutional investors hold a fairly constant share of cross-listed companies over time, even though the average number of institutions that invest in cross-listed stocks increases by 70%.
Turning to information-based trading, in Section 2 we argued that investors' familiarity with a company or a company's home market may help determine the trading venue. We measure U.S. investors' unfamiliarity with a given company by the distance in kilometers between the location of the company's home exchange and New York.
Section 2 makes it clear that the location of information-based trading also depends on the amount of information generated in the foreign market and on the information sensitivity of the stock price. We measure the former by the company's degree of export orientation (ratio of exports to total sales) and by its BKL information measure. Cross-listing companies tend to be export-oriented (exports average 43% of total sales) and this is quite stable over time (with the fraction of exports ranging from 44% in 1995 to 54% in 2000). The BKL measure for the U.S. market appears to be correlated with technological intensity: it tends to be high for countries with a large fraction of technology-oriented cross-listed companies, probably reflecting a comparative advantage of U.S. investors and analysts in generating and processing information concerning such companies.
A company's sensitivity to new information should instead be decreasing in its size, and increasing in growth, monthly volatility of stock returns, and technology orientation. We measure the first by total assets, the second by the rate of increase in assets, the third by a 3-year moving variance of weekly returns, and the fourth by a dummy for technology-oriented sectors. The average company has total assets regressions mitigates the influence that international differences in counting conventions may have on our estimates. of 12.2 billion U.S. dollars and grows by almost 20% per year (see Table 2 , Panel A). Volatility is highest for companies headquartered in emerging markets and is very stable over time. The variability of the idiosyncratic component of total return volatility is an alternative measure of a company's sensitivity to information that filters out the volatility due to market-wide news. In the empirical analysis, we also experiment with this alternative measure to test the robustness of our results.
Overall, 18% of the companies are technology-oriented, the highest fraction -one of every two -being in Israel, South Korea and Taiwan. From 1980 to 2000 the fraction of such firms in our sample nearly tripled from 8% to 22% which is consistent with other evidence that cross-listings in the U.S. have been especially attractive to technology-oriented companies (Pagano, Roell, and Zechner, 2002) .
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Analyst coverage is another company-specific variable that may affect the distribution of information-based trading. We measure analyst coverage of a company by the total number of forecasts reported per unit of time. The average company in our sample gets more than 100 analyst forecasts per year. Coverage is greatest for European companies; and except for the last two years, the number increases over the sample period.
The third group of explanatory variables captures trade frictions. A broad proxy for trading costs is the level of financial development of a country, as measured by the sum of stock market capitalization and private credit normalized by GDP. Since we are interested in differential trading costs, we calculate the percentage difference between the home country's financial development and its average value for all the sample countries in every year. Switzerland and Hong Kong are, by far, the countries with the most developed financial markets, even compared to the U.K., while South American countries exhibit the lowest degree of financial development. From Table 3 , Panel B, the degree of financial development appears to converge somewhat over time.
As discussed in Section 2, the costs of insider trading and managerial diversion to investors can be regarded as an additional friction -and one that arguably affects foreign investors more severely than domestic ones. Thus strong investor protection should be associated with more active foreign markets. We measure insider trading protection by a dummy variable set to zero before insider trading laws are enforced and one thereafter, using the data in Bhattacharya and Daouk (2002) . Shareholder protection, instead, is measured on a discrete scale between zero (lowest protection) and six (highest protection), and is drawn from La Porta et al. (1998) . As we can see in Panel B of Table 2 , most countries have weaker enforcement of insider trading laws and less shareholder protection than the U.S.
Results
In this section we report the results for our two variables: the ratio of foreign to domestic trading volume and the domestic turnover ratio. For each, we first document some stylized facts and then test the hypotheses outlined in Section 2 by multivariate regressions.
4.1 Distribution of trading volume Figure 1 shows the cross-sectional median monthly ratio (averaged from daily dollar trading data) of U.S. to home-country dollar trading volume in the first 5 years after cross-listing. The graph covers 218 companies for which complete trading data are available for the first five years after the cross-listing, to avoid composition effects. After an initial period of active trading, U.S. volume quickly abates: in the first 6 months, the median ratio of foreign to domestic volume falls from over 50% to less than 35%. In the remaining four and a half years, there is a slight further decline, with the ratio stabilizing between 25% and 35% in the last two years.
However, this overall pattern conceals great geographical differences. Figure 2 shows the median ratio of U.S. to home volume separately for companies from emerging markets and developed countries. The shares of emerging market companies typically trade more actively in the U.S. (relative to their domestic trading) than those of developed market firms. For the former, foreign volume ranges between 80 and 450 percent of domestic trading volume, for the latter only between 20 and 40 percent. The figure also shows that the decline in the relative importance of foreign trading is observed only for firms from developed and not from emerging markets.
17
Even within each of the two samples illustrated in Figure 2 there is large crosssectional variability in trading patterns. For instance, within the group of firms from developed countries one finds patterns as different as those of Nokia, ASM Lithography, and Ahold. Nokia's trading volume in the U.S., initially three times its domestic trading, still exceeded domestic trading six years after cross-listing. For ASM Lithography, U.S. trading started at 26 times domestic volume, but fell to almost nothing in two years' time. By contrast, Ahold's trading volume in the U.S. rarely exceeded 5% of the domestic level throughout the first six years after crosslisting.
We investigate the determinants of this substantial diversity through regression analysis, using the hypotheses outlined in Section 2 regarding the effect of company and country characteristics on the geographical distribution of trading after a cross-listing. We test these hypotheses by estimating multivariate panel regressions whose dependent variable is the logarithm of the monthly ratio of foreign to domestic trading volume. Our company-specific explanatory variables are available at different frequencies. Firm balance sheet data are observed yearly, institutional ownership quarterly, analyst following monthly, and the remaining variables daily. So we can perform the estimation yearly by aggregating higherfrequency data, or monthly setting the variables measured less frequently at constant monthly values. Since the results turn out to be robust to the frequency chosen, we only report the estimates for the monthly regressions. Our data set becomes an unbalanced panel of 22,550 company-month observations for 326 cross-listed companies.
The estimation is performed with random effects rather than fixed, because some important independent variables (high-tech sector, geographical distance, insider trading law enforcement, common language, etc.) are constant over time for each company and would therefore be perfectly collinear with company fixed effects. Moreover, the Breusch-Pagan test supports the existence of individual random effects in our data. 18 The estimates are adjusted for autocorrelation, because the hypothesis of no autocorrelation of company-level residuals is rejected. 19 We also adjust for the unbalanced sample, using the generalized least squares procedure of Baltagi and Wu (1999) . Finally, as a robustness check, we also estimate random effects models without adjustment for autocorrelation and pooled OLS regressions with robust standard errors. For brevity, the tables report only the results from the random effects model with adjusted standard errors; the text specifies when these other two estimation methods generate substantially different results. Table 4 has three panels, for three different samples: the entire sample in Panel A, developed market companies in Panel B and emerging country companies in Panel C. Each panel contains three specifications. Column 1 reports the estimates of our baseline specification, which includes the company and market characteristics identified in Section 2. The specification in column 2 also includes year fixed effects, that in column 3 both year and region fixed effects.
The estimates of the baseline specification in column 1 of Panel A show that the data are consistent with some -but not all -of the hypotheses laid out in Section 2. 18 We cannot rely on a Hausmann specification test in our case, since our random effect models include variables that cannot be used in fixed effect regressions. Therefore, the rank of the variancecovariance matrix of the differences between coefficients of random and fixed effect models does not equal the number of coefficients being tested. 19 We test the null hypothesis of no first-order autocorrelation in the residuals by the Locally Best Invariant test of Baltagi and Wu (1999) .
The variables that are supposed to capture uninformed foreign trading appear with the right sign and significant coefficients. The fraction of trading captured by the U.S. market after cross-listing is higher for companies from exchanges whose overall trading volume is small compared to the U.S. and for companies in which U.S. institutional investors hold large equity stakes. Specifically, increasing the number of institutional investors holding a cross-listed stock by 10 is predicted to increase the ratio of foreign to domestic trading by 5%, keeping everything else equal. Similarly, if U.S. institutional investors increase their share of a cross-listed company's stock by 10 percentage points, the company's ratio of foreign to domestic trading is estimated to rise by 8%. Furthermore, trading abroad is comparatively low for companies whose returns are highly correlated with U.S. stock market returns.
Of the variables designed to capture informed foreign trading, two appear with the predicted sign. First, the development of an active foreign equity market is negatively correlated with the distance from the home market, which we interpret as a proxy for unfamiliarity. A 10% greater distance from the U.S. is associated with a 20% lower ratio of U.S. to domestic trading. Second, the BKL incremental information measure indicates that U.S. trading is larger when the U.S. market contributes more to price discovery compared with the home market, although this effect is not precisely estimated.
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Other results in Panel A of Table 4 contradict the hypotheses presented in Section 2, according to which firms that are larger and feature slower growth, less volatile returns and greater analyst following should have less informed trading, and thus a higher fraction of foreign trading activity. Instead, the table shows that foreign trading is negatively and significantly correlated with firm size (a 10% increase in firm size being associated with a 1.4% reduction in the trading volume ratio), positively and significantly correlated with volatility 21 , and not significantly correlated with analyst following and growth. In addition, technology-oriented companies have an 86% higher ratio of foreign to domestic trading, all else being equal. Therefore, theories of information-based trading could be reconciled with our evidence only by assuming that the U.S. market has a comparative advantage over other equity markets in the evaluation of small, volatile, and technologically sophisticated firms. At least for technology-oriented companies, this is consistent with their comparatively high BKL measure.
The estimates in Panel A of Table 4 accord with our hypotheses in Section 2 regarding the effects of proxies for trading frictions. The fraction of trading in the U.S. is negatively correlated with domestic financial development and positively with the relative degree of insider trading protection in the U.S. vis-à-vis the home market. 22 Similarly, the coefficient of the dummy indicating low investor protection in the domestic market is negative, though insignificant.
23
Finally, the regressions include the time elapsed since cross-listing as an explanatory variable for changes in the distribution of trading after the crosslisting. The coefficient is negative and highly significant in the baseline specification, consistent with the idea that the home market gradually reasserts its dominance.
Almost all the results discussed so far are robust to the inclusion of calendar year and region fixed effects, as can be seen from columns 2 and 3 in Panel A of Table  4 . 24 The coefficients of the calendar year dummies are themselves of interest, since they can be seen as a time-varying measure of the ability of U.S. markets to offer liquidity to cross-listed companies. Figure 3 , Panel A, displays the estimated coefficients of the year dummies, together with their 95% confidence bounds. While the coefficients are not significantly different from zero for the early years in our sample period, they become negative from 1991 onwards and significantly different from zero in most years between 1995 and 2001. This is consistent with the view that the US market has been facing increased competition from foreign markets, especially since the early 1990s, as documented in Zingales (forthcoming).
In Panels B and C of Table 4 , we estimate the same specifications discussed so far separately for companies from developed countries and for those from emerging markets. The estimates for developed countries conform with the results for the overall sample, which probably reflects the prevalence of developed country firms 22 Unreported results show that this effect is also present in the random effects model without adjustment for autocorrelated errors. In the OLS model the sign of the coefficient also conforms to our hypothesis but is estimated imprecisely. 23 We also estimated a specification that includes commissions and fees as an explicit measure of trading costs, drawn from Elkins/McSherry's survey of 135 institutional investors. This measure turned out to be highly collinear with other explanatory variables such as total market trading volume and financial development. In unreported regressions excluding the latter variables, trading costs contribute relatively little to explaining the distribution of trading activity. A similar problem arises with time zone difference, which is another possible source of trading frictions. This variable is highly collinear with geographical distance and so is omitted from our specifications. In unreported regressions that exclude geographic distance, the time-zone difference coefficient is negative and significant, as predicted. 24 One of the few differences is that in those columns the effect of time elapsed since cross-listing disappears, because of its collinearity with year fixed effects. Similarly, extreme collinearity problems prevent us from including geographic distance together with region fixed effects in the specification of column 3.
in the overall sample. In contrast, the results in Panel C show several interesting differences for emerging market companies.
First, the coefficient of stock return volatility has opposite signs in the two samples, and is significantly different from zero in both cases. The coefficient is positive for firms based in developed markets, negative for those in emerging markets. Thus for emerging market firms the evidence fits our hypothesis that foreign investors are more reluctant to trade cross-listed stocks with higher return volatility, which we regard as more sensitive to private information generated in the home market. This is consistent with the positive coefficient of the BKL incremental information measure, which indicates that foreign trading is relatively greater for stocks for which more information is generated in the foreign market. The coefficient of this variable is significant in two out of the three specifications.
Second, the coefficient of investor protection in the domestic market is high and significant for firms from emerging markets, and not significant for those from developed countries. Thus, poor domestic investor protection appears to act as a particularly significant constraint on foreign trading activity for emerging market companies. Moreover, the degree of financial development has a much higher coefficient in the regression for emerging than for developed market companies.
Another striking difference between developed and emerging markets emerges from Figure 3 . For developed country companies, the estimated coefficients of the calendar year dummies -shown in Panel B of the figure -are consistently positive up to 1991 and negative thereafter (significant in the last two years). In contrast, for emerging market companies these coefficients are positive and significantly different from zero in nearly half the years for which they could be estimated. These results can be interpreted as evidence that lately the U.S. equity market has lost some of its competitive advantage over the markets of developed countries but has maintained or even strengthened it vis-à-vis emerging markets.
Finally, several explanatory variables whose coefficients are significantly different from zero in the regression for developed countries' firms appear with imprecisely estimated coefficients in the sample for developing market firms. This is probably due to the small size of the latter sample, not to structural differences between the two samples.
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To summarize, trading in the U.S. tends to be large compared to domestic trading for companies from countries that are geographically close to the U.S., feature low financial development and offer poor protection against insider trading. For emerging market firms, the investor protection and domestic financial development variables appear to be particularly important to the creation of an active foreign market. As for company-specific characteristics, trading in the U.S. tends to be greater for stocks with a large presence of U.S. institutional investors and with low correlation with the U.S. market. For other characteristics the effects differ depending on whether the company is based in a developed or an emerging market. In the former case, the relative amount of U.S. trading volume is larger if the company is small, volatile and technology-oriented. In the latter, instead, U.S. trading volume is negatively related to volatility and technological intensity.
Domestic trading volume
While the results reported so far provide evidence on trading activity on the foreign market relative to the domestic one, they do not tell us how domestic trading itself behaves around the cross-listing date. In principle, the opening of a foreign market could be associated either with a decrease or an increase of trading activity in the home market. Figure 4 and Figure 5 effect a preliminary inquiry into this issue, plotting the median monthly domestic turnover rate, defined as the ratio between trading volume and stock market capitalization of a company, over a four-year window around the cross-listing date. Figure 4 , which displays the median monthly turnover rate for the whole sample, reveals that trading activity on the home market peaks at the cross-listing date 26 ,
and that on average trading activity in the two years after cross-listing exceeds its pre-listing level. Figure 5 indicates that this pattern is common to companies in developed and in emerging markets alike. 27 However, this overall pattern may hide considerable variation across firms: depending on their characteristics, for some companies the development of an active foreign market may divert trading activity away from the domestic market, while for others it may stimulate it. Therefore, in Table 5 we use multivariate regressions to explore whether the relationship between domestic turnover ratio and cross-listing is affected by company characteristics.
We analyze the behavior of the monthly domestic turnover ratio (defined as the average daily ratio between dollar trading volume and dollar stock market capitalization of a company) around the cross-listing date. In Table 5 we report regressions of the logarithm of the domestic turnover rate on four time dummies: one for the year before cross-listing, one for the cross-listing year, one for the year after cross-listing and another for all subsequent years. 28 The coefficient of the constant thus effectively captures the level of domestic turnover rate for the period ending one year before the cross-listing. In the regression we also control for most of the company and country characteristics specified in Table 4 , on the assumption that they may also affect the domestic turnover rate and not only the distribution of trading activity between the foreign and the domestic market. 29 Furthermore, we control for year and region fixed effects. Table 5 reports the estimates for the entire sample as well as separate estimates for emerging and developed market companies.
The estimates for the entire sample indicate that domestic trading activity increases in the year before the cross-listing, in the year of the cross-listing and in subsequent years, compared to its previous level. 30 These results confirm the visual impression conveyed by Figure 4 : for the sample as a whole, cross-listing does not appear to depress but rather to stimulate domestic trading activity, controlling for company and country characteristics as well as for region and year fixed effects.
For the sample of emerging market companies, however, the estimated coefficients of all four time dummies are negative, though not significantly different from zero. So, unlike developed country companies, emerging market companies do not experience increased trading activity in their home market. If anything, their domestic trading is less active after cross-listing in the U.S., consistent with the findings of Domowitz, Glen and Madhavan (1998) , and Levine and Schmukler (2006) . The imprecision of the estimates may reflect the paucity of observations: we observe only 12 emerging market companies the year before, 13 in the cross-listing year, and 20 in the year after.
Finally, we investigate whether different sample splits yield different results regarding the effect of cross-listing in the U.S. on domestic trading volume. The fact is that the distinction between developed and emerging markets is based on a conventional definition that may not adequately capture the differences that determine whether trading expands or contracts in the home market in the wake of a cross-listing. Economically more meaningful differences may be those in the degree of financial development, investor protection, and insider trading protection. We therefore use these variables alternatively to split our sample and re-estimate the regressions for domestic turnover ratios for the relevant sub-samples. 28 The logarithmic transformation of the variable was made to eliminate the skewness of the dependent variable. 29 Investor protection is excluded from the regression because it is collinear with insider trading enforcement, financial development and total market trading volume. 30 This is one of the rare occasions where the OLS estimates do not fully correspond with the random effects estimates. According to the OLS specification, there is no significant long-term increase in domestic trading activity.
We find that even splitting the sample by degree of financial development or investor protection, the effect of cross-listing on domestic trading is imprecisely estimated for countries with low financial development or poor investor protection. By contrast, anti-insider protection discriminates very well between markets with trade diversion and those with trade creation, as shown by Table 6 .
For companies from countries whose anti-insider protection was poor in the crosslisting year, cross-listing is associated with a significant reduction in domestic trading: the decline actually starts in the year before cross-listing, continues in the year of cross-listing and becomes strongest in subsequent years. And the Insider Trading Enforcement variable has a large, positive and precisely estimated coefficient in the sub-sample of companies where insider trading protection was low before cross-listing. This indicates that an improvement in anti-insider protection after cross-listing is associated with higher domestic turnover, although not enough to fully offset the diversion effect of the foreign market. Interestingly, the results are quite different for companies from countries whose anti-insider protection was high in the cross-listing year, for which cross-listing leads to significant trade creation.
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To summarize, the evidence is that for companies based in developed countries a cross-listing in the U.S. is accompanied and followed by an increase in domestic trading, while no such increase is seen for companies in emerging markets. A distinct decrease in domestic trading is found for companies in countries that had poor anti-insider trading protection prior to the cross-listing date. This suggests that in countries with poor enforcement (and only there), home market liquidity is vulnerable to the opening of a new trading venue in a more investor-friendly legal environment, such as that offered by U.S. markets.
Conclusion
For an international panel of companies with a U.S. cross-listing, we find that the fraction of trading in their shares carried out in the U.S. is larger for companies based in countries that are geographically close to the U.S., that have underdeveloped capital markets, and that fail to enforce insider trading regulation effectively. Moreover, the relative attractiveness of U.S. markets for the trading of cross-listed stocks appears to have decreased over time for developed market companies, while it has increased for emerging market companies. As for company-specific characteristics, trading in the U.S. tends to be more active for stocks with a large presence of U.S. institutional investors and with low correlation with the U.S. market. For other characteristics the effects differ by country. Companies based in developed markets can expect a more active U.S. market if 31 Also greater overall trading in the domestic exchange has a positive effect only for companies in the Low Protection sub-sample.
they are small, volatile and technology-oriented. For emerging market companies, by contrast, U.S. trading volume is negatively related to volatility and technological intensity.
We also investigate the response of the domestic turnover rate to the cross-listing. Here too, the evidence differs sharply depending on the degree of financial development of the home country. Domestic trading increases in the cross-listing year and remains more active afterwards for firms based in developed but not emerging markets. The difference is even sharper when the sample is split on the basis of enforcement of insider-trading rules. Where enforcement is effective, domestic trading volume increases after a cross-listing; in countries with poor insider-trading enforcement, it drops sharply.
These results shed new light on the decision to cross-list. Although on average the cross-listings in our sample are followed by a substantial amount of trading volume in U.S. markets, this does not hold for many companies from developed countries, especially from Europe. For them, a cross-listing appears, if anything, to contribute to domestic trading activity. In these cases, clearly, cross-listing in the U.S. is not aimed at developing an active market there, but at other purposes -such as enhanced access to local equity issuance, expansion by mergers and acquisitions in the U.S. market, or simply greater product market visibility and reputation.
Conversely, for companies from less developed countries the evidence is consistent with foreign market liquidity being a key driver of the cross-listing decision. However, when the home country is also characterized by poor protection against insider trading, cross-listing appears to become detrimental to home market liquidity. This has important implications for the competition between stock exchanges. While the liquidity of exchanges in developed countries benefits, on average, from international cross-listings of domestic companies, the liquidity of emerging markets is threatened.
An open question is whether these international differences in the effects of crosslistings are present also for other measures of market liquidity besides trading volume, such as bid-ask spreads and measures of price impact based on highfrequency price and quote data from the relevant markets. We believe that this would be an interesting avenue for future research. Table 4 Regressions of the Ratio of Foreign to Domestic Trading Volume
The dependent variable is the log of the ratio of foreign trading volume to domestic trading volume. We use the log-transformation in the case of the dependent variable, the ratio of total foreign market to total domestic market trading volume, the geographic distance, and total assets to improve the statistical characteristics of these variables. The regressions are estimated with random effects and a correction for AR(1) disturbances on a panel of monthly data. The Baltagi and Wu (1999) generalized least squares procedure is used to take into account that the panel is unbalanced. Explanatory variables are lagged by one period, except for the high-tech sector dummy, insider trading law enforcement, investor protection, the time elapsed since cross-listing, the developed market dummy variable, and geographical distance. We trim extreme positive outliers of asset growth, volatility and the Baruch-Karolyi-Lemmon incremental information measure at the 1 st and 99 th percentile. Column (1) reports the basic specification, column (2) includes year fixed effects and column (3) includes both year and region fixed effects. The base year in specification (2) and (3) is the earliest year in each sample, and the base region in specification (3) is Australia and Asia. Panel A is based on the entire sample, Panel B on the subset of developed market companies, and Panel C on emerging market companies. Table 5 Regressions of the Domestic Market Turnover Ratio
The dependent variable is the log of the domestic turnover ratio. We use the logtransformation in the case of the dependent variable, the domestic market trading volume, and total assets to improve the statistical characteristics of these variables. The regressions are estimated with random effects and a correction for AR(1) disturbances on a panel of monthly data. The Baltagi and Wu (1999) generalized least squares procedure is used to take in to account that the panel is unbalanced. Explanatory variables (defined in the Data Appendix) are lagged by one year, except for the high-tech sector dummy, the Developed Country dummy and Insider Trading Enforcement. We trim extreme positive outliers of asset growth and volatility at the 1 st and 99 th percentile. The base year in the specifications is the earliest year in each sample, and the base region is Australia/Asia. 
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Table 6 Domestic Market Turnover and Enforcement of Insider Trading Laws
The dependent variable is the log of the domestic turnover ratio. We use the logtransformation in the case of the dependent variable, the domestic market trading volume, and total assets to improve the statistical characteristics of these variables. The estimates are obtained by splitting the sample as follows: if a company's home country enforced anti-insider trading laws before the cross-listing year, the company is assigned to the High Protection Sample; otherwise, the company is assigned to the Low Protection Sample. The regressions are estimated with random effects and a correction for AR(1) disturbances on a panel of monthly data. The Baltagi and Wu (1999) generalized least squares procedure is used to take in to account that the panel is unbalanced. Explanatory variables (defined in the Data Appendix) are lagged by one year, except for the high-tech sector dummy, the Developed Country dummy and Insider Trading Enforcement. We trim extreme positive outliers of asset growth and volatility at the 1 st and 99 th percentile. The base year in the specifications is the earliest year in each sample, and the base region is Australia/Asia. 
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